SEAT-BELT WARNING DEVICE 

Introduction 

5 The present invention relates to a safety device for a vehicle and, in particular, 
to a seat-belt warning device. 

It is widely known that wearing a seat belt considerably increases the safety of 
vehicle passengers and can decidedly reduce the effects of an accident. 
10 However, seat belts which are provided are often (intentionally or 
unintentionally) not put on correctly. This is the case, in particular, in the back 
seats of the vehicle. 

In order to prompt the occupants of a vehicle to put on the seat belts provided, 
15 vehicles have consequently been provided with warning systems which, when a 
seat belt has not been put on, output a warning signal to the respective 
passenger and/or the driver. It goes without saying that, in the case of such 
warning devices, the warning signals are intended to be output only when the 
respective seats are occupied by a passenger. Such a seat-belt warning device 
20 must therefore have, on the one hand, a device for determining whether the 
seat is occupied and, on the other hand, a device for detecting whether the 
associated seat belt has been put on. 

US patent US 6,239,695 B1 describes, by way of example, a seat-belt warning 
25 system which respectively has a seat occupancy sensor and a. belt lock sensor 
The seat occupancy sensor comprises a pressure-sensitive membrane switch 
which is arranged in a seat surface of the seat to be monitored in such a 
manner that the pressure-sensitive membrane switch is triggered when the seat 
is occupied. The belt lock sensor has a switch which is arranged in the belt lock 
30 . and is switched when the belt buckle is inserted into the belt lock. 
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The disadvantage of such a device resides in the relatively complicated cabling 
of the seat occupancy sensors. This requisite cabling of the sensors which are 
integrated in the seat constitutes a problem, in particular, in variable back-seat 
5 configurations having removable seats. 

Object of the invention 

It is consequently an object of the present invention to propose an improved 
10 seat-belt warning device. 

General description of the invention 

This object is achieved by means of a seat-belt warning device as claimed in 
15 claim 1. Such a seat-belt warning device comprises a device for sensing 
whether a seat is occupied by a passenger, a device for sensing whether a seat 
belt associated with the seat has been put on, and a device for outputting a 
warning signal. According to the invention, the device for sensing whether the 
seat is occupied by a passenger comprises an optical imaging system having 
20 an image evaluation unit. 

In contrast to the seat occupancy sensors which are known from the prior art, 
the optical imaging system of the proposed warning device is not integrated in 
the vehicle seats to be monitored. The problem of cabling when installing or 
25 removing a seat thus no longer arises in the proposed warning device. The 
arrangement of the warning device therefore does not stand in the way of a 
modular construction of a back-seat arrangement in a vehicle, for example. 

The optical system may be integrated at any desired location inside the vehicle 
30 in such a manner that the seat(s) to be monitored is/are in the field of vision of 
the system. In this case, it should be noted that, when the optical components 
are suitably configured, a single optical system can be used to sense a plurality 



of seats by means of a single imaging system. This results, in the proposed 
warning device, in an economic advantage over the prior art in which each 
individual seat or each individual seat region of a back-seat bench has to be 
provided with its own seat occupancy sensor. 

In one simple refinement of the invention, the optical system may be integrated, 
for example, in the roof lining of the vehicle. An optical system which is 
arranged in this manner can be used, for example, to effectively sense the 
entire rear region of the vehicle, with the result that it is possible to reliably 
detect seat occupancy of all of the rear seats of the vehicle. It should be noted 
that the proposed system can also be used to detect seat occupancy between 
the actual seats. 

Another advantage of the proposed system over the prior art resides in the fact 
that it is possible to distinguish between an object and a person by means of 
suitable image evaluation. This makes it possible to classify the seat occupancy 
and therefore to output a warning signal, in a manner dependent on the 
situation, only when the seat is actually occupied by a person. This makes it 
possible to effectively avoid outputting a warning signal when a seat is occupied 
by an object. 

It should be noted that the image evaluation unit may be integrated in the 
optical unit or may be connected to the latter via an interface. In the latter case, 
the space required for the optical system is reduced, with the result that 
integration in the vehicle is simplified. The evaluation unit itself may then be 
placed at any desired location in the vehicle. 

The image evaluation unit and the device for sensing whether a seat belt 
associated with the seat has been put on are connected to a control unit which, 
when the seat is actually occupied and the seat belt has not been put on, drives 
the device for outputting a warning signal in order to output a visual and/or 
audible warning signal to the driver and/or the passenger in question. 
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In one advantageous refinement of the invention, the image evaluation unit 
evaluates a situation image (which has been recorded by the imaging system) 
using the contours and/or edges contained in said image. The edges can be 
5 determined using standard image processing methods. The edges which are 
determined can be used to easily distinguish between different seat occupancy 
states. In addition, the position of the edges and/or contours determined in the 
space being monitored makes it possible to determine the position of a 
passenger with respect to a belt lock, for example. The advantage of reducing 
10 the image contents to the existing edges and/or contours resides in the 
reduction in the quantity of data to be processed. 

In one preferred refinement, the imaging system has a CMOS camera and/or a 
CCD camera. These systems are distinguished by good resolution in 
1 5 conjunction with simultaneously low procurement costs. 

The device for sensing whether the seat belt has been put on may comprise, for 
example, a belt lock sensor. One configuration of such a sensor is known from 
the prior art cited above. It is, for example, a switch which is integrated in the 
20 belt lock and is activated when the seat-belt tongue is inserted into the belt lock. 

In one particularly preferred refinement of the invention, however, the device for 
sensing whether the seat belt has been put on is formed by the optical imaging 
system. In actual fact, when the optical system has sufficiently good resolution, 
25 it is possible to optically determine the position of a seat belt and therefore to 
ascertain whether the belt has or has not been put on. Such a refinement of the 
invention can therefore dispense with independent belt sensors. On the one 
hand, this reduces the number of individual components in the system, and, on 
the other hand, installation of the system in a vehicle is considerably simplified. 

30 

In order to simplify optical detection of the position of the seat belt, the belt may, 
if appropriate, have one or more markings which can be detected by the optical 
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system. 

It should be noted that, depending on the sensitivity of the optical system, the 
proposed device may be provided with a lighting device which allows the space 
5 which is to be monitored to be suitably illuminated when the ambient light level 
is not sufficient. In this case, the lighting unit may preferably be effected in a 
range that is not visible to the passenger, for example in the IR range. 

In summary, it can be stressed that the proposed warning device makes it 
10 possible to classify, in a very precise manner, the seat occupancy of the seats 
being monitored and thus outputs a situation-dependent warning signal only if 
the present occupancy situation actually requires the seat belt to be put on. In 
this case, the classification (which has been carried out) of the seat occupancy 
can also be used to control other applications. By way of example, electric 
15 headrests may thus be automatically retracted when the rear seats of a vehicle 
are not occupied. When occupancy by a person is detected, headrests may 
also be set to a height which is suitable for the stature of the passenger. 

The data regarding the seat occupancy may also be used in emergency 
20 systems in order to automatically report the number of passengers in the 
vehicle to an emergency center in the case of an accident, for example. In 
addition, the data may be stored in a vehicle data recorder in order to be used 
when subsequently evaluating the accident. 

25 It should be noted that, when the seat occupancy data are stored in such a 
manner, storage of only the edge information is, on the one hand, 
advantageous. On the other hand, when the edge information is stored, it is not 
possible to identify the passengers in the vehicle, thus making it possible to 
comply with any possible data protection provisions. 

30 

One possible arrangement of the optical system of the present invention within 
a vehicle is described briefly below with reference to the accompanying figures. 
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in which: 

fig. 1 : shows a side view of a vehicle having a seat-belt warning device, and 

5 fig. 2: shows a plan view of the vehicle shown in fig. 1 . 

Fig. 1 shows a side view of a vehicle 10 having an optical system 12 arranged 
in the roof lining of the vehicle. The optical system, for example a CCD camera 
or a CMOS camera, is arranged in the vehicle in such a manner that the field of 

10 vision of the camera (indicated by the dashed lines 14) covers the entire back- 
seat region of the vehicle. A person 16 sitting in the back seat is therefore 
sensed by the camera 12 and can be detected by an image evaluation unit (not 
illustrated) in the situation images which are recorded by the camera. If it is also 
detected that the person has not put on the seat belt, a suitable warning signal 

15 is output. 

Fig. 2 illustrates a plan view of the vehicle 10. It can be seen that, by means of 
an appropriate configuration of the optical system, the viewing area 14 of the 
camera 12 has been widened to such an extent that the entire rear region of the 
20 vehicle can be monitored using a single camera. 



